Compared to solvent-based inks, UV curing seemed to be a good alternative because the packaging material was no longer able to contaminate food with residues of organic solvents from the printing process. But there are new possible contaminants in the packaging material, particularly with regard to acrylates and photo-initiators (Papilloud et al. 2002) .
Generally 2-ITX can transfer from the packaging into the foods by migration. As intermediate layers of aluminium do not allow ink components to pass through packaging material, it was assumed that in this particular case, 2-ITX contaminated the food by the so-called set-off effect. When the printed material is rolled into spools (e.g. carton base packaging materials)
or stacked (e.g. plastic cups), the external layer comes into contact with the internal layer.
During this storage 2-ITX is transferred to the surface intended to come into contact with food and finally can migrate into the foodstuff after packaging. At the beginning of this study 2-ITX was detected only in food packed in cartons. It is even unknown if food, that is packed in materials other than cartons can be affected. To assess the contamination of food by this photo-initiator, there is need to investigate food packed in cartons as well as in other packaging materials like plastic cups or foils.
[Insert Figure 1 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 . To assess the migration of 2-ITX into food, several methods have been developed. With respect to UV curing inks and the determination of major acrylates and widely used photo-initiators migrating into simulating solvents, gas chromatography coupled to a mass selective detector (GC-MS) was applied successfully with a recovery rate of 70-100% depending on the simulant used (Papilloud et al. 2002) . In milk, yoghurt and fat 2-ITX was determined using accelerated solvent extraction and high In this paper, a fast and reliable method to determine 2-ITX in food and food contact materials to enable an effective routine surveillance of commodities on the German market is described. Due to the UV-activity of photo-initiators it is conceivable to determine this compound in a fast and reliable way using its characteristic UV-spectra and fluorescence activity. Therefore, a method based on HPLC coupled to a diode array (DAD) and a fluorescence detector (FLD) for the quantification of 2-ITX and other photo-initiators If 2,4-DTX was found originally in food packaging materials, no internal standard was added during the sample preparation (as described below) and both photoinitiators were determined by external standard calculation.
Non-fatty foods (e.g. juices, tomato puree). Sample preparation for non-fatty foods was based on the QuEChERS-method (Anastassiades et al. 2003) . To 10 g of the homogenized sample material 10 ml acetonitrile was added. Extraction was carried out by shaking intensively for 1 min. Then 4 g magnesium sulfate and 1 g sodium chloride was added and the mixture was shaken again intensively for 1 min. After addition of the internal standard 2,4-diethylthioxanthone and gently shaking for 30 s the mixture was centrifuged for 5 min at 3000 rpm. An aliquot (8 ml) of the supernatant was mixed with 1.2 g anhydrous magnesium sulfate and 200 mg PSA. After shaking intensively for 30 s, the mixture was centrifuged for 1 min at 5300 rpm. The supernatant was directly subjected to HPLC analysis. 
Spiking procedure
Spiking of homogenized blank samples was performed by adding 2-ITX standard solution directly into the matrix. The spiked matrices were shaken briefly and left to stand quite a time (2 min) before extraction to enable the photo-initiator to distribute. For non-atty foods the recovery tests were conducted on blank homogenized orange and vegetable juice by spiking (5 times each matrix and level) with 0.05 and 0.5 mg kg -1 of 2-ITX. For fatty foods blank homogenized milk and oil was spiked (6 times each matrix and level) with 0.1 mg kg -1 of 2-ITX (Table 1) . Recoveries. For non-fatty foods the recovery rates were above 85% (data not shown). By application of the internal standard 2,4-DTX the recovery was increased to 94 -106% with a relative standard deviation (RSD) below 1.1% (Table I) . For fatty foods, there was partial interference with the signal of the internal standard. Therefore, determination of 2-ITX in fatty foods was carried out by external calibration (Table I) .
Results and Discussion

Validation of the method
[Insert Table I about here] 
Analysis of real samples
Samples from the German market (137) were analyzed for 2-ITX by the method reported here (Figure 3) . Most of the samples were packed in multi-layer cartons and plastic cups, but also in plastic foil like butter and sausages. The results of the foodstuffs analyzed are shown in Table II . Of all the packages analyzed, 2-ITX was detected in 36 samples (26%, Figure 4 ).
In 27 of 36 positive tested food packaging materials (75%), significant migration of 2-ITX into the food could be observed with the highest amounts of 2-ITX found in orange juice ). In 13 samples (10%) the recommended migration level of 50 µg kg -1 was exceeded.
[Insert Figure 4 about here]
[Insert Table II about here]
Furthermore, the migration of 2-ITX into food was not only limited to printed multilayer cartons, but also occurs in food packed in printed plastic cups and foils (Figure 4 ). However, in these fillings analyzed the migration levels were always below 50 µg kg -1 food, at which level 2-ITX is not likely to pose a health risk (BfR 2005).
The latest results showed that the internal standard 2,4-DTX used in this study can be found in food packaging materials also, e.g. in plastic cups of yoghurt. The concentration of this contaminant in yoghurts was determined to be in the range of 15 to 48 µg kg -1 without addition of the internal standard as described in the experimental section. Like 2-ITX, complete toxicological data concerning 2,4-DTX is not available so far.
Conclusion
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